In this issue of Neuron, Mikhaylova et al. (2018) report how the Ca 2+ sensor caldendrin interacts in dendritic spines with cortactin to control actin remodeling. Combining molecular and functional approaches, this work gains insights into postsynaptic dynamics relevant for synaptic plasticity.
The activity-dependent structural remodeling of synapses modulates their strength. This is best understood for dendritic spines, the postsynaptic compartments onto which most excitatory synapses are formed (Holtmaat and Svoboda, 2009; Yuste and Bonhoeffer, 2001) . The sensing of postsynaptic activity involves mechanisms that monitor and compare changes in Ca 2+ influx over time, and they often converge on regulators of the actin cytoskeleton (Oertner and Matus, 2005) . This tunes the molecular makeup of postsynaptic membranes and adjusts spine geometry, which regulates synaptic functions (Hayashi and Majewska, 2005) . Understanding how dynamic and tightly regulated interactions operate in the highly constrained volume of a spine head to read out activity patterns and adjust spine shape and function is a fascinating biological problem. Specifically, the coupling of synaptic activity to postsynaptic actin remodeling remains an important topic. Another set of experiments focused on the impact of caldendrin loss on the postsynaptic actin cytoskeleton to address how these synaptic changes arise. Using time-lapse fluorescence imaging, Mikhaylova et al. (2018) measured that basal spinous actin levels were more variable and rates of actin turnover were higher in caldendrin KO neurons. Mikhaylova et al. (2018) utilized super-resolution microscopy to additionally uncover a misalignment of F-actin in spine heads of caldendrin KO neurons. These results agree with the idea that caldendrin controls excitatory synaptic structure through its role in stabilizing postsynaptic F-actin.
In addition to these effects of caldendrin on baseline synaptic properties, several lines of evidence in this study support that caldendrin functions in spine structural plasticity via controlling early steps of F-actin remodeling. First, Mikhaylova et al. (2018) found that caldendrin is required to remodel spines, using acute brain-derived neurotrophic factor (BDNF) application to induce potentiation of spine size. Second, live imaging of labeled actin showed that caldendrin KO neurons lack the ability of wild-type neurons to increase F-actin dynamics in response to enhanced synaptic activity, perhaps due to limited availability of a stable pool of F-actin to facilitate activity-dependent turnover of actin. Third, glutamate uncaging at spines within the first 15 min elicited a less controlled and more variable rise in spine volume in caldendrin KO than in wild-type neurons. These effects of caldendrin on the dynamic remodeling of spines were correlated with functional changes. On a physiological level, caldendrin KO mice exhibited impaired late-phase longterm potentiation (LTP) in the hippocampal CA1 area. Moreover, a memory process involving the hippocampus-novel object recognition-was impaired in KO mice.
These -dependent inactivation of this channel (Tippens and Lee, 2007) . Opened-up caldendrin may hence set the stage for incoming Ca 2+ increases to become more pronounced and preferentially affect previously activated spines. Moreover, synapses are integrated units (Biederer et al., 2017) . With this in mind, it could be tested whether the Ca 2+ -dependent postsynaptic changes triggered by caldendrin act back across the synaptic cleft and modulate presynaptic properties as, e.g., reported for Farp1, a spine protein that promotes postsynaptic F-actin assembly via Rac1 (Cheadle and Biederer, 2012) .
Together, Mikhaylova et al. (2018) went all the way from a detailed molecular analysis of this novel caldendrin-cortactin interaction to functional studies that identified its physiological relevance for synaptic plasticity. This provides not only intriguing insights into postsynaptic signaling but also potential mechanisms to encode activity patterns. Considering the roles that regulators of actin assembly and spine shape play in psychiatric and developmental brain disorders (Penzes et al., 2011) , it can now also be asked whether this precisely controlled interaction of a postsynaptic Ca 2+ sensor and its signaling partner has relevance for human disease and cognitive functions. Hayashi, Y., and Majewska, A.K. (2005) . Dendritic spine geometry: functional implication and regulation. Neuron 46, 529-532. Holtmaat, A., and Svoboda, K. (2009) . Experiencedependent structural synaptic plasticity in the mammalian brain. Nat. Rev. Neurosci. 10, 647-658.
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